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LISTING OF CLAIMS: 




This listing of claims, including newly added claims 32-38. will replace all prior 
versions, and listings, of claims in the application: 

Claim 1 (Currently Amended): a phase locked loop circuit 

c haracterized b y-comprising: 

a phase control unit, a freq uency control unit and an oscillator; 

a first fee d bac k c ircuit opcrativo l y m ^onslvo to receipt ef-a-fifs^ek^sigftal 
fo r nn norotina a finnnnri rtnrt, rtfjr,^ r-y nr , hni n j rrt 1 jn ph n - c with t h|J fi|U ^ L 

signaJloop which feeds back an output of said oscillator to said oscillator ft imi^h 
phage control unit whi ch operates for integral control ; and 

a second f e edback circuit for gpnpr r tfi n n n f onid second c loiA L,jansJ 
su teNntiQ ll y equal in frequency to paid first c l o ck e igngl a s input thcr c te loop which 
feeds back the output of said oscillator t o said oscillator through said frag , anry 
control unit which op erates for proportional r:nntrni t 

wherein said first loop and said s econd loop are connected to sa.ri n *Hii ? tnr_gj 
all times gp as to carry out the integral control and the proportional cnnft wi 
continuously . 



Claim 2 (Currently Amended): The phase locked eeeplooc circuit as 

FeGitedcJajrned in claim 1 . ete ractoriz o d in tha tw herein said second feedback 
eifGuitloofi includes a first converter circuit for conversion of said first clock signal into 
a first current, a second converter circuit for conversion of said second clock signal 
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to a second current, and a current adder circuit for adding said first current and said 
second current together. 



0 



Claim 3 (Currently Amended): The phase locked eeeplooc circuit as 

^edclajrned in claim 1 , eh nraotorizod in tha farhereir) said second feedback circuit 
includes a first converter circuit for conversion of said first clock signal to a first 
voltage, a second converter circuit for conversion of said second clock signal to a 
second voltage, and a voltage adder circuit for adding said first eufFentyorta,^ and 
said second ewfen tvoltage together. 



A Claim 4 (Currently Amended): A phase locked eeoploog circuit 

charaot o riz o d by comprising: 

a first control signal generator unit responsive to receipt of an input signal, for 
generating a first control signal for integral control of an output signal; 

a second control signal generator unit for generating based on the input signal 
a second control signal for proportional control of an output signal; and 

an oscillator responsive to the first and second control signals for outputting a 
clock signal; 

a first loop for feeding hack an outntit rrf said oscillatar to said o R nilln tnr 
through said first control signal generator unit: and 

a second loop for feeding back the output of said oscillator fr. sain- n- f r \^nr 
through said s econd control signal generator unit , 

wherein said first loon and ^ qid second loop are connected to said o se fatorat 
all times so as to operate continuously . 
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Claim 5 (Currently Amended): The phase locked Geeploof, circuit as 

reeite^slajOfid in claim 4, €tore6tefiaed4fMfra *wherein said first control signal 
generator unit uses a difference in phase between said input signal and »aid output 
signal to generate said first control signal, whereas sard second control signal 
generator unit uses a difference in frequency between said input signal and said 
output signal to generate said second control signal. 

Claim 6 (Currently Amended): The phase locked eeeplojie circuit as 

raciteG^airned in claim 4 or 5. eh aractoriz o d in tha t whereip said first control signal 
generator unit includes a first converter circuit for conversion of an Input signal to a 
first current, a second converter circuit for conversion of an output signal to a second 
current, and a current adder circuit for adding together said first current and said 
second current. 

Claim 7 (Currently Amended): The phase locked ceeplooa circuit as 

fee^claimed in claim 4 or 5, rtwractark p d in t ha twherein said first control signal 
generator unit includes a first converter circuit for conversion of an input signal to a 
first voltage, a second converter circuit for conversion of an output signal to a second 
voltage, and a voltage adder circuit for adding together said first voltage and said 
second voltage. 



Claim 8 (Currently Amended): The phase locked ©gobIooj circuit as 

feeaedclajmed in claim 6, e haractorizod in that tho wherein said first and second 
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converter circuits include a charging/discharging circuit having a capacitor and a 
CMOS inverter for performing charging and discharging on the basis of a signal as 
input thereto, and a current mirror filter with a plurality of current mirror circuits folded 
for connection together. 

Claim 9 (Currently Amended): An information processing apparatus 

ohqroGtorlzod by com prising: 

a clock generator unit including a first control signal generator unit for 
generation of a first control signal based on a phase difference between an input 
signal and an output signal, a second control signal generator unit for generation of a 
second control signal based on a difference in frequency between an input signal 
and an output signal, and an oscillator for generation of a clock signal based on said 
first control signal and said second control signal; 

a clock control unit for controlling the clock signal as output from said clock 
generator unit; and 

a logic unit for processing data based on the clock signal as generated by 
said clock generator unit. 



Claim 10 (Currently Amended): The information processing 
apparatus as featedcjajmed in claim 9, eteFaetewzee^fHfea twherejn said clock 
control unit is operable to control the clock signal as generated from said clock 
generator unit on the basis of a control signal as externally supplied thereto. 
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Claim 11 (Currently Amended): 

comprising: 

a clock generator unit including a first feedback circuit for generation of a 
second clock signal synchronized in phase with a first clock signal as input thereto, 
and a second feedback circuit for generation of said second clock signal identical in 
frequency to said first clock signal being input thereto; 

a clock control unit for controlling thesaid first clock signal as input to said 
clock generator unit; and 

a logic unit for processing data on the basis of said second clock signal. 

Claim 12 (Currently Amended): The information processing 
apparatus as Feeitedclalmed in claim 11. eh araotorizod i n tha tw herein said clock 
control unit controls sa(d first clock signal on the basis of a control signal as 
externally supplied thereto. 



Claim 13 (Original): An information processor apparatus 

smprising: 

a clock generator unit including a first feedback circuit for generation of a 
second clock signal synchronized in phase with a first clock signal as input thereto, 
and a second feedback circuit for generation of said second clock signal identical in 
frequency to said first clock signal being input; 

a plurality of circuits operable based on thesajd second clock signal as output 
from said clock generator unit; and 
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an interface for transmission of said second dock signal to more than one 
circuit selected from among said plurality of circuits being operable with a power 
supply different from that of said clock generator unit. 




Claim 14 (Currently Amended): An information processing system 
bavi« gcornprisinq ; 

^information processing apparatus for data processing based on a clock 
frequency; and 

a circuitry connected to said information processing apparatus, for outputting 
an internal state, charoctoris e d in that 

w herein said information processing apparatus renders variable a clock 
frequency based on a remaining charge of » hatte ry so that sain infnrm*«. ?n 
prpcessinq apparatus operates on a trWr™ rn m mensurate whfr.h th» 
charge of said batteryt ho inte rn a l- state ac output fro m-sateyefiptersteteutoy. ' 



Claim 15 (Currently Amended): The information processing system 

as feefed claimed in claim 14, e haraotoriapd in . t h a twherein said information 
processing apparatus includes a first control signal generator unit for generation of a 
first control signal from a phase difference between an input signal and an output 
signal, a second control signal generator unit for generation of a second control 
signal from a difference in frequency between an input signal and output signal, and 
an oscillator for outputting a clock signal on the basis of said first control signal and 
said second control signal. 
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Claim 16 (Currently Amended): The information processing system 

as fecite dclaimed in claim 14, e haraotcr i zod in t ha twherein said information 
processing apparatus includes a first feedback circuit for use in generating a second 
clock signal synchronized in phase with a first clock signal as input thereto, and a 
second feedback circuit for generation of said second clock signal synchronised in 
frequency with said first clock signal as input thereto. 



Claim 17 (Currently Amended): The information processing system 

as reeited clalmed in claim 14, 15 or 16, ehaFaGter4ze44R-tha twhereln said peripheral 
circuitryjncludes a power supply circuit a nd said Information processing i pp.™*.., 
renders variable the clock frequency on the basis of a remaining amount of said 
power supply circuit. 

Claim 18 (Withdrawn): A current switch circuit Gharactorgoel-fey 

comprising: 

a current switch with a control/electrode forward-biased; and 
a complementary output voltage switch for use in driving said current switch, 
said voltage switch having an/fautput connected to a low voltage potential-side 

electrode of said current switch. 

/ 

Claim 1 9 (Withdrawn): The'current switch circuit as feeifeNd daimed 
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Claim 20 (Withdrawn): The current switch" circuit as feerted claimed 

in claim 18 or 19, characteriz e d i n-tfrat wherein said vojta^e switch has a power 
supply-side e/ectrode coupled to a power supply vi/i-voltage drop means. 

Claim 21 [Withdrawn): TWurrent switch circuit as fesited d aimed 

in claim 18 or 19, ete racter i zcd in fe a l w he/fein said voltage switch is connected at Its 
output to afl-amplitude adjustment meajfe. 

Claim 22 (Withdrawn): / The current switch circuit as recHee-c laimed 
in claim 18 or 19, charactorizod }(\ th a twherein said current switch is a MOS 
transistor. 



Claim 23 (Withdrawn): The current switch circuit as r-esitadci aimed 

in claim 18 or 19. char6ctorigcd in tto twherein said voltage switch is a CMOS 
inverter. 



Claim 24 (Currently Amended): A phase locked loop circuit 
havtft gcomprislnq: 

a phase comparator circuit for outputting a phase difference signal from 
anyone of two output terminals in accordance with a phase difference between two 
signals as input thereto^ 

a charge pump circuit responsive to receipt of the phase difference signal 
from said phase comparator circuit for permitting charging and discharging of a 
capacitor to generate a control voltage signals and 
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an oscillator responsive to the controf voltage signal from said charge pump 
circuit for adjusting a transmission frequency, characterized in that 

wherein s aid charge pump circuit includes a first current switch circuit for 
charging up said capacitor in deference to the phase difference signal as output from 
one output terminal of said phase comparator circuit, and a second current switch 
circuit for discharging said capacitor in response to the phase difference signal as 
output from a remaining one of the output terminals of said phase comparator circuit, 
and 

wherejn s aid first and second current switch circuits comprise a current switch 
us i ng a CMOS inverter with a control electrode forward-biased and a complementary 
paired output voltage switch for driving said current switch with an output connected 
to a low voltage-side electrode of said current switch. 



Claim 25 (Withdrawn): a digital-to/analog converter circuit having a 

plurality of current switch circuits as provided in/ way corresponding to respective 
ones of bits MLB-LSB of an input digital signal charactorizo d^ha twherem each of 
said plurality of current switch circuits comprises: 

a current switch with a control electrode forward-biased; 

a complementary output voltage switch for driving said current switch with an 
output of said voltage switch connected to a low voltage-side electrode of said 
current switch; and 

said curren t cwitch boirfg app l ied - b inary weighting applied to said cu rrent 
switch, to thereby permit flow of a current pursuant to bits of a signal as input to said 
voltage switch. 
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Claim 26 (Currently Amended): The phase locked loop circuit as 

i 

reeited£|ajmed In claim 7, ^arae^^d^^atwherem said first and second 
converter circuits include a charging/discharging circuit having a capacitor and a 
CMOS inverter for performing charging and discharging on the basis of a signal as 
input thereto, and a current mirror filter with a plurality of current mirror circuits 
connected together in a folded fashion. 

Claim 27 (Withdrawn): The" current switch circuit as fec^ea claimed 

in claim 20. eMa Facter i aod in thatwherein slid current switch is a MOS translslor. 




Claim 28 (Withdrawn): / The current switch circuit as fesi^dajmed 

in claim 20. eharaeteri zod i n that w herein said voltage switch is a CMOS inverter 

/ 

Claim 29 (Withdrawn): / The current switch circuit as r-eettoddaimed 
in claim 21, oharoctorizo d4Mfra4wherein said current switch is a MOS transistor. 

Claim 30 (Withdrawn^ The current switch circuit as recttc-dclaimed 

in claim 21, eha r a o t orizod in t fet whereln said voltage switch is a CMOS inverter. 



Claim 31 (WithdraWh) 

/ 




The current switch circuit as feettedclaimed 



in claim 22, charactorizod^n tha t wherein said voltage switch is a CMOS inverter. 



Claim 32 (Newly Added): 



A phase locked loop circuit comprising: 
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a first feedback circuit operatively responsive to receipt of a first dock signal, 
for generating a second clock signal synchronized in phase with the first clock signal; 
and 

a second feedback circuit for generation of said second clock signal 
substantially equal in frequency to said first clock signal as input thereto, said second 
feedback circuit comprising: 

a first converter for conversion of said first clock signal into a 
first current; 

a second converter for conversion of said second clock signal to 
a second current; and 

an adder for adding said first current and said second current 
together. 



Claim 33 (Newly Added): A phase locked loop circuit comprising; 

a first feedback circuit operatively responsive to receipt of a first clock signal, 
for generating a second clock signal synchronized in phase with the first clock signal; 
and 

a second feedback circuit for generation of said second clock signal 
substantially equal in frequency to said first clock signal as input thereto, said second 
feedback circuit comprising: 

a first converter for conversion of said first clock signal into a 
first voltage; 

a second converter for conversion of said second clock signal to 
a second voltage; and 
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an adder for adding said first voltage and said second voltage 
together. 



Claim 34 (Newly Added): A phase locked loop circuit comprising: 

a first control signal generator unit responsive to receipt of an input signal, for 
generating a first control signal for integral control of an output signal; 

a second control signal generator unit for generating, based on the input 
signal, a second control signal for proportional control of an output signal; and 

an oscillator responsive to the first and second control signals, for outputting a 
clock signal; 

wherein said first control signal generator unit includes a first converter circuit 
for conversion of an input signal to a first current, a second converter circuit for 
conversion of an output signal to a second current, and a current adder circuit for 
adding together said first current and said second current. 



Claim 35 (Newly Added): A phase locked loop circuit comprising: 

a first control signal generator unit responsive to receipt of an input signal, for 
generating a first control signal for integral control of an output signal; 

a second control signal generator unit for generating, based on the input 
signal, a second control signal for proportional control of an output signal; and 

an oscillator responsive to the first and second control signals for outputting a 
clock signal; 

wherein said first control signal generator unit uses a difference in phase 
between said input signal and said output signal to generate said first control signal. 
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whereas said second control signal generator unit uses a difference in frequency 
between said input signal and said output signal to generate said second control 
signal; and 

wherein said first control signal generator unit includes a first converter circuit 
for conversion of an input signal to a first current, a second converter circuit for 
conversion of an output signal to a second current, and a current adder circuit for 
adding together said first current and said second current. 

Claim 36 (Newly Added): The phase locked loop circuit as claimed in 
claim 34, wherein said first and second converter circuits include a 
charging/discharging circuit having a capacitor and a CMOS inverter for performing 
charging and discharging on the basis of a signal as input thereto, and a current 
mirror filter with a plurality of current mirror circuits folded for connection together. 



Claim 37 (Newly Added): The phase locked loop circuit as claimed in 
claim 35, wherein said first and second converter circuits include a 
charging/discharging circuit having a capacitor and a CMOS inverter for performing 
charging and discharging on the basis of a signal as input thereto, and a current 
mirror filter with a plurality of current mirror circuits folded for connection togethe 



ler. 



Claim 38 (Newly Added): A phase locked loop circuit comprising: 
a first control signal generator unit responsive to receipt of an input signal, for 
generating a first control signal for integral control of an output signal; 
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a second control signal generator unit for generating, based on the Input 
signal, a second control signal for proportional control of an output signal; and 

an oscillator responsive to the first and second control signals, for outputting a 
clock signal; 

wherein said first control signal generator unit includes a first converter circuit 
for conversion of an input signal to a first voltage, a second converter circuit for 
conversion of an output signal to a second voltage, and a voltage adder circuit for 
adding together said first voltage and said second voltage; and 

wherein said first and second converter circuits include a charging/discharging 
circuit having a capacitor and a CMOS inverter for performing charging and 
discharging on the basis of a signal as input thereto, and a current mirror filter with a 
plurality of current mirror circuits connected together in a folded fashion. 
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